Interaction of Quercetin of Onion with Axon Guidance Protein Receptor, NRP-1 Plays Important Role in Cancer Treatment: An In Silico Approach.
Neuropilin-1 (NRP-1) is a transmembrane glycoprotein receptor whose distinct sites bind semaphorins and vascular endothelial growth factor family members to mediate the role of these ligands in neuronal axon guidance and angiogenesis, respectively. Similarly, Eph receptors and ephrin ligands play critical roles in various biological functions, and deregulated activation of Eph/ephrin signaling in humans is thought to lead to tumorigenesis. Therefore, in this paper, an attempt was made to elucidate the inhibition potential of nine bioactive compounds from four different native spices of Bangladesh against this couple of receptors via molecular docking study. The molecular docking study was carried out using Vina docking protocol. Finally, the receptor-ligand interaction analysis was carried out using the Discovery Studio Client package. Quercetin and diosgenin of onion showed favorable binding with NRP-1 with low binding energy of -7.8 and -7.2 kcal/mol, respectively, in comparison with the control inhibitor (-6.1 kcal/mol). The study suggests that ligand interaction with the residues Asp 48, Thr 44, Thr 77, Tyr 81, Trp29, Ile 143 of NRP-1 and Lys 653, Phe 765, Ser 763, Thr 699, Ile 683 of Eph might be critical for the inhibitory activity of these receptors. The study provides evidence for consideration of quercetin and diosgenin of onion as valuable small ligand molecules for targeting NRP-1 receptor in treatment and prevention of neurological disorders as well as cancer.